ABSTRACT-
I INTRODUCTION
With Rapid development In power Semiconductor devices, the usage of power electronic systems has expanded to new and wide application range that include residential, commercial, aerospace and traction system and SMPS. The current drawn by power semi converter devices from the lineis distorted resulting in a high Total Harmonic Distortion (THD) and low Power Factor(PF).Hence,there is a continuous need for power factor improvement and reduction of line current harmonics. [3] . During the last two decades, a great number of applications for the dc-to-dc converters have been reported. Many applications are found in computers, telecommunications, and aeronautic commercial and industrial applications. The basic topologies buck, boost, and buck-boost, are widely used in the dc-to-dc conversion. Converters, as well as other converters, provide low voltages and currents for loads at a constant switching frequency [7] . In recent years, there has been Need For wider conversion ratios with a corresponding reduction in size and weight. For example, advances in the field of semiconductors have motivated the development of new integrated circuits, which require 3.3 or 1.5 V power supplies. The conversion ratio of a quadratic buck converter equals square of the duty cycle, for example, for a 10:1 step down, a quadratic buck converter will operate with the duty cycle of 0.3. the traditional three-phase APFC circuit based on boost or buck converter, need to make the input filter capacitor work in discontinuous voltage mode (DCVM). In this way, APFC circuit with resistance load characteristics can achieve high power factor and low harmonic.
II NEED FOR IMPROVEMENT OF POWER FACTOR
Conventional AC rectification is thus a very in-efficient process,gives result in waveform distortion of the current drawn from the mains. That producing a large spectrum of harmonic signals that may interfere with other equipment. At higher power levels (200 to 500 watts and higher) severe interference with other electronic equipment may become apparent due to these harmonics sent into the power utility line. Thus, one Another problem is the power utility line cabling,& the installation process and the distributing transformer, must be designed to withstand the peak current values results in higher electricity costs for any electricity utility company.
In Conventional AC rectification has the following main disadvantages:
• It creates harmonics and electromagnetic interference (EMI).
• It has poor power factor.
• It produces high losses.
• It requires extra dimensioning of parts.
• It reduces maximum power capability from the line.
A. Active PFC Methods
• An active approach is the most effective way to correct power factor of electronic supplies. Here, we place different Active PFC converters between the bridge rectifier and the load. The converter is trying to maintain a constant DC output bus voltage and draws a current that is in phase with and at the same frequency as the line voltage.
ADVANTAGES:
• Active wave shape of the input current.
• Filtration of the high frequency switching • Feedback sensing of the source current for waveform controlling.
• Feedback controlling to regulate output voltage. 
III WORKING PRINCIPLE OF SINGLE SWITCH THE ACTIVE POWER FACTOR CIRCUIT BASED QUADRATIC BUCK CONVERTER:
The three phase APFC circuit based on quadratic buck converter has following three states:
(
1). State 1 (t < t ≤ D ଵ Ts)
When switch S is 'on', D2 is the forward conduction, input capacitor is discharged, C1 is also in the discharge state. In this state, the voltage Vc across the capacitor is reduced to 0.
(2). State 2:( D ଵ Ts < t ≤ DTs) When switch S continues to maintain the 'on' state, the discharge process about the input capacitor is over, there is no current through the input capacitance, C1continues to discharge.
(3). State 3(DTs < t ≤ Ts) When switch S is turned off, input capacitor begins to charge. At t=DTs, this process is over, and get into the next cycle.
Quadratic buck converter is a cascaded connection by two buck converter which contains two LC filter. In order to analysis and simplify modelling of quadratic buck converter can be referenced [1] . Fig.4 Three-phase single switch active power factor circuit (APFC) based on quadratic dc-dc step down Converter
IV SIMULATION AND ANALYSIS OF THREE PHASE SINGLE SWITCH ACTIVE POWER FACTOR CORRECTION BASED QUADRATIC BUCK CONVERTER:
The simulation of three phase model is constructed by MATLAB/simulink 2013a, The simulation model of 3-phase APFC circuit based on quadratic buck converter is constructed by MATLAB/ Simulink, the opened-loop and closed-loop simulation models are shown in fig.5 & fig.6 .here traditional pid controller is used in closed loop and switching frequency is 12 to 55 khz. In the simulation, the parameters of the quadratic Buck converter are selected as follows:
From the simulation results Fig.6 with Fig.7 , it showed that the input current waveform follows the input voltage waveform, the input current phase is coincident with the input voltage phase, and the input current waveform ba results verify that the above analysis is correct. In the case of opened the total harmonic distortion is 21.96%, the power factor is about 0.976. and in fig.6 case of closed-loop the total harmonic distortion is 3%, and the power factor is about 0.999. Therefore, the power factor of this three-phase APFC circuit based on quadratic buck converter is close to 1 or unity power factor. In the simulation, the parameters of the quadratic Buck converter are selected as follows: From the simulation results Fig.6 with Fig.7 , it showed that the input current waveform follows the input voltage waveform, the input current phase is coincident with the input voltage phase, and the input current waveform basically is a sine wave in closed-loop circuit, this simulation results verify that the above analysis is correct. In the case of opened-loop, as showed in Fig.5 , the total harmonic distortion is 21.96%, the power factor is about 0.976. and in fig.6 case of loop the total harmonic distortion is 3%, and the power factor is about 0.999. Therefore, phase APFC circuit based on quadratic buck converter is close to 1
Waveforms of opened-loop input voltage and current. In the simulation, the parameters of the quadratic Buck converter are selected as follows:
From the simulation results Fig.6 with Fig.7 , it showed that the input current waveform follows the input voltage waveform, the input current phase is coincident with the input voltage phase, loop circuit, this simulation loop, as showed in Fig.5 , the total harmonic distortion is 21.96%, the power factor is about 0.976. and in fig.6 case of loop the total harmonic distortion is 3%, and the power factor is about 0.999. Therefore, phase APFC circuit based on quadratic buck converter is close to 1 
CONCLUSION:
This paper shows the comparative study of Open loop & closed loop circuit theory of three phase single switch quadratic buck converter.here we get the highest power factor which is approximately unity. Finally, the input voltage and the input current waveforms are obtained by using the MATLAB/Simulink, and the input current harmonic orders are analyzed through the PowerGUI/FFT toolbox.finally the closed loop is better than the open l sinewave. 
